Application of inorganic fertilizers from the period of green revolution have increased food production by a number of times confirming the food security of the country but it has caused environmental degradation leading to health problems on animals and humans. It has forced the researchers to find out the alternative of inorganic agriculture that can balance the production and preserve the ecosystem. Vermicompost is one of them which can make a balance. Investigation was carried out to compost tea garden weeds by earthworms and assesses changes of some physiochemical properties during the process of vermicomposting. Samples for physiochemical assessment were drawn from each treatment at an interval of fifteen days. The maximum moisture content was recorded on 15 th day (64.07%) and the minimum moisture content was recorded on 90 th day (18.86). Rise in pH level was observed on 30 th day but thereafter declined gradually till 75 th day. There was a slight rise in pH level after 75 th day. The maximum percentage organic carbon in the vermicast was recorded to 32.87%. The percentage of organic carbon varied within 21.77% to 32.87%. The percentage of nitrogen varied from 1.53 to 1.78%. The percentage of available phosphorus ranged between 0.15 to 0.44%. The percentage of available potassium in from of potash ranged between 0.65 to 1.05%. Vermicompost produced from tea plantation weeds to some extend may reduce the excessive use of chemical fertilizers in the plantations.
Introduction
Green revolution in the 1960's has tremendously enhanced the agricultural production mainly due to the abundant use of fertilizers, pesticides, improved seed varieties, cultivars and other inputs. However the unilateral use of chemical fertilizers devoid of organic resources, have made our soil sick and problematic. Deterioration of soil health is the prime concern of modern agriculture. So, it is imperative to recycle organic matter in soil in order to regain soil health. The awareness of organic matter and concept of organic agriculture is gaining impetus among our farmers in recent years to produce good quality consumable agricultural produces. In this context, recycling of biological wastes of different sources is helpful and can reduce the environmental pollution.
Earthworms can be used to dispose-off all sorts of organic wastes [1] . The start of using earthworms in processing organic wastes was initiated during 1978. The main goal and benefit of using earthworms for waste management is to convert organic waste into fertilizers [2] . Worms convert 160000 tonnes of waste into fertilizer every year [3] .
Organic wastes of tea plantations like fallen leaves, weed clippings etc are rich source of nutrients. But, direct incorporation of these waste materials to the soil may cause wastage due to immobilization of nutrients in soil [4] . So, these organic wastes can be changed to organic fertilizers by utilizing earthworms. The process of vermicomposting involves several enzymes along with physiochemical and biological changes. Enzymes carry out different type of transformation during the composting process and are good indicators of the steps of composting process [5] . Urease is a hydrolase, involved in the nitrogen transformation in compost. However, phosphatases are also hydrolases concerned with the conversion of organic phosphorus to inorganic form [6] [7] . The disappearance of resistant organic substances is however governed by the environmental changes during composting process [8] [9] [10] [11] . So, there are several physiochemical changes that take place during the process of composting and the level of pH, organic carbon, Nitrogen, Phosphorus, potassium etc. goes on changing. Though, any organic source can be used as a substrate to produce vermicompost, but use of tea plantation weeds for producing vermicompost are lacking. Hence, an investigation has been carried out to evaluate the changes of some physio-chemical properties during the process of vermicomposting by using tea plantation weeds.
Material and methods
The experiment was conducted by growing earthworms on tea garden weeds supplemented with Cowdung (30%). The ratio of weed biomass and Cowdung was at the ratio of 7:3. The weeds were collected from the tea plantations of University of North Bengal. A total number of ten earthen pots of equal size and shape (36 liter volume) were used for the present study. Around 200 earthworms were added to each earthen pot to initiate and carry on composting. The earthen pots for the experiment were maintained in shade condition to keep balance of humidity and temperature. Samples were drawn from each treatment at an interval of fifteen days starting from the fifteenth day till ninety days (15 th , 30 th , 45 th , 60 th , 75 th and 90 th day) for downstream analysis.
Preparation of samples for analysis
The vermicompost collected from all ten earthen pots (20 grams each) were mixed thoroughly. They were left on plastic trays under shade conditions for complete drying. Debris from the samples like roots, pebbles etc. were removed by hand. The clean air-dried samples were passed through 2 mm sieve and pressed with mortar and pestle. The samples are further passed through a finer mesh sieve (0.5 mm) for determination of organic carbon and NPK. All the experiments were repeated thrice.
Estimation of moisture and pH content
For determination of moisture content of vermicompost, fresh weight (Wf) were measured and recorded. The vermicompost were transferred to porcelain crucible and hot air oven dried at 105C for 48 hours. The dried sample (Wd) were measured. The moisture percentage were calculated by the formula
For estimation of pH, 20 g of air dried sample was added to 50 ml of neutral water in a conical flask and mixed thoroughly by shaking over a mechanical shaker for minimum 30 minutes. The contents of the conical flask were transferred to a 100 ml beaker. Finally, previously calibrated electrode of a soil ph meter was dipped into the beaker to measure the pH. Three replicates were tested for each sample and their pH was calculated.
Determination of organic carbon content
Quantification of organic carbon was determined by Chromic acid method [12] with minor modification. 0.1 g of air dried and sieved samples was taken in a conical flask. 10 ml of 1 N Potassium dichromate (K2Cr2O7) solution was added and shake vigorously to mix. Then 20 ml of conc. H2SO4 was added and the flask was swirled for 2 minutes. The flask was allowed to stand for 30 minutes for completing the reaction. 170 ml of water was poured to the flask to dilute the suspension. After adding 0.2 g of Sodium fluoride (NaF) and 1 ml of diphenylamine indicator, back titration was conducted with 0.5 N ferrous ammonium sulphate, till the colour changed from violet through blue to bright green. The volume of the ferrous ammonium sulphate was noted. One blank (without sample) titration was done in a similar manner. Percentage of organic Carbon in the vermicompost was calculated by following equation.
Where; B= blank reading, S= sample reading, N= represents the normality of K2Cr2O 7 solution, W=weight of soil taken and C=correction factor
Determination of total nitrogen, phosphorus and potassium
Total Nitrogen was determined by the Kjeldhal method [13] with minor modifications. One gram of air dried sample was added to 5 gm of digestion mixture (5:1 of K2SO4: CuSO4) followed by 20 ml of concentrated H2SO4. The mixture was heated at 420C in an automated Kjeldahl digestion tube until it turned to blue colour. The digested solution was cooled to room temperature and transferred to 100 ml volumetric flask. The volume was adjusted with distilled water. 20 ml of the digested sample was taken in automated Kjeldhal distillation tube, 20 ml 40 % NaOH and 10 ml distilled water was added to it. The reaction mixture was distilled and the ammonia released was absorbed in 10 ml 2% boric acid solution (containing mixed indicator of Bromocresol Green and Methyl Red) in a 100 ml conical flask. Distillation was conducted for 10 min until the colour change of boric acid from purple to green was prominent. The trapped ammonia in boric acid was titrated against 0.05N H2SO4. One blank sample was run in a similar manner. Calculation was conducted as
Where, S = Strength of H2SO4, V = Volume of H2SO4 required and df = Dilution factor Preparation of sample for estimation of phosphorus as phosphate and potassium as potash requires di-acid digestion.
One gram sample was subjected to di-acid digestion for available phosphate and the final volume was adjusted to 100 ml [14] .
Available phosphorus in the digested sample solution in form of phosphate was conducted by the protocol developed by Bray and Kurtz (1945) [15] . 10 ml of digested sample was taken in a volumetric flask. The phosphate content in the solution was measured in a precallibrated spectrophotometer (660 nm) by adding ammonium molybdate (10 ml) and thereafter reducing the molybdenum-phosphate complex with stannous chloride (2 ml) and water to make 50 ml [13] . Quantification of phosphate (ppm) was calculated by following equation.
Determination of available potassium form of Potash was conducted by the protocol developed by Chapman and Pratt, 1961 [16] . 20 ml of the extracted sample was taken in a beaker. 2 drops of butyl alcohol were added to the filtrate and potash was estimated with pre standardized flame photometer. The potash contented of the filtrate was determined from equation. After 60 th day of composting the moisture content reached a plateau and thereafter the moisture content declined quite insignificantly. The maximum moisture content was recorded on 15 th day (64.07%) and the minimum moisture content was recorded on 90 th day (18.86).
pH of vermicompost
The alkalinity or acidity of organic fertilizers is an important determinant for its quality. pH changes can decline enzymatic activities and microbial growth, thereby inhibiting release of nutrients to soil. pH of the samples (Figure 2 ) varied from alkaline (8.01) to acidic level (6.55). Rise in pH level was observed on 30 th day but thereafter declined gradually till 75 th day. There was a slight rise in pH level after 75 th day.
Figure 2 Changes of pH during vermicomposting

Organic carbon content of vemicompost
The role of organic matter, in relation to soil fertility and physical conditions, are widely recognized. Organic matter takes part in stabilization of soil structure and in nutrient cycling [17] [18] [19] . The organic carbon content of the vermicast changed with time ( Figure 3 ). The maximum percentage organic carbon in the vermicast was recorded to 32.87%. The percentage of organic carbon varied between 21.77% to 32.87%. 
NPK content of vemicompost
Nitrogen, phosphorus and potassium are the three most important mineral nutrients on which the metabolisms of plants depend. Their deficiency for plants is the most limiting factor for growth and development. Total nitrogen, available phosphorus in form of phosphate and available potassium in form of potash increased gradually during the process of vermicomposting with minor deviations ( 
Conclusion
Population is increasing day by day. Though the crop yield is being increased many times by application of chemical fertilizers, but simultaneously there is problem on environment pollution which leads to human and animal health hazards. Huge quantities of weeds grow in tea plantations, so conversion of their biomass to vermicompost to some extend may reduce the excessive use of chemical fertilizers.
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